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The classification of liver injuries is important for clinical practice, clinical research and quality assurance
activities. The Organ Injury Scaling (OIS) Committee of the American Association for the Surgery of
Trauma proposed the OIS for liver trauma in 1989. The purpose ofthe present study was to apply this scale
to a cohort ofliver trauma patientsmanaged at a single Canadian trauma centre from January 1987 to June
1992.170 study patients were identified and reviewed. The mean age was 30, with 69% male and amean ISS
of33.90% had a blunt mechanism ofinjury. The 170 patients were categorized into the 60IS grades ofliver
injury. The number of units of blood transfused, the magnitude of the operative treatment required, the
liver-related complications and the liver-related mortality correlated well with the OIS grade. The OIS
grade was unable to predict the need for laparotomy or the length ofstay in hospital. We conclude that the
OIS is a useful, practical and important tool for the categorization of liver injuries, and it may prove to be
the universally accepted classification scheme in liver trauma.
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INTRODUCTION
The standardized classification of all traumatic inju-
ries is an important goal in trauma care. However, by
1989 a number ofdifferent classifications to categorize
liver injuries were in existence1-7. The use of these
different scales created difficulty when results between
clinical research studies or institutional quality assur-
ance reviews were compared6. In 1989 a multi-
disciplinary committee appointed by the American
Association for the Surgery of Trauma published the
Organ Injury Scale (OIS) for liver injuries8. This scale,
derived by the consensus of a panel of experts, was
based on an existing classification scheme proposed by
Moore et al. in 19845. The OIS was promptly adopted
by the trauma community, a group looking for a
standardized classification of liver injuries.
A review of the English literature from January
1989 to May. 1994 revealed that although many au-
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thors report their results using the OIS for liver trauma,
there is a lack of studies validating this scale6’9’1’11.
Curiously, one third of the manuscripts still use the
Moore classification published in 198412
The purpose of this study was to test the strength of
the OIS classification in a group of trauma patients
with liver injuries treated at a single Canadian trauma
centre.
MATERIALS AND METHODS
All patients with a traumatic liver injury admitted to
Sunnybrook Health Science Centre (SHSC) from
January 1987 to June 1992 were retrospectively re-
viewed.
Demographic data including each patient’s age, sex,
mechanism of injury, Injury Severity Score (ISS) and
associated injuries was recorded. The description of
the liver injury, based on either the operative report or
the abdominal computed tomography (CT) scan in
those patients who did not undergo surgery, was used
to classify each hepatic injury according to the OIS as
outlined in Table 1.
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Table 1 Organ Injury scaling (OIS)8Committee’s Classification of
Liver Trauma
Grade Injury Description
Hematoma:
Laceration:
II Hematoma:
Laceration:
III Hematoma:
Laceration:
IV Hematoma:
Laceration"
V Laceration"
VI Vascular:
Subcapsular, nonexpanding, < 10% sur-
face area
capsular tear, nonbleeding, < cm deep
subcapsular, nonexpanding, 10-50% sur-
face area; intraparenchymal, nonexpand-
ing, < 2 cm in diameter
capsular tear, active bleeding; 1-3 cm
deep, < 10 cm in length
subcapsular, > 50% surface area or ex-
panding; ruptured subcapsular
hematoma with active bleeding; intra
parenchymal hematoma > 2 cm or ex-
panding
> 3 cm deep
ruptured intraparenchymal hematoma
with active bleeding
parenchymal disruption involving
25-50% of hepatic lobe
parenchymal disruption involving > 50%
of hepatic lobe
juxtahepatic venous injury; ie. retro-
hepatic vena cava/major hepatic veins
hepatic avulsion
Specific management of the liver injury, either op-
erative or non-operative, was categorized as minor or
major based on previous publications3,5,7. These treat-
ment categories are found in Table 2. The cause-spe-
cific mortality rate of this cohort of patients was
determined. Deaths were attributed either to the liver
injury (liver hemorrhage or sepsis) or to some other
cause. Similarly, complications were categorized as
either related or unrelated to the liver injury.
The number of units of blood transfused from the
time ofadmission to either death or discharge from the
critical care unit was noted for all patients. Although
blood transfusion requirements are also determined by
non-hepatic injuries, the need for transfusion increases
almost exponentially with the severity of the hepatic
trauma. As such, the number ofblood transfusions has
been used as a measure ofthe severity ofliver injury in
previous studies4.
Table 2 Surgical treatment required for liver injury
Minor no treatment
Surgical 2 temporary intra-operative
Treatment packing, electrocautery,
argon beam coagulator
3 topical hemostatic agents
Major 4 deep liver suture
Surgical 5 Pringle manoeuvre
Treatment 6 resectional debridement,
segmentectomy, hepatic lobectomy
7 Inferior Vena Cava shunt
8 peri-hepatic packing
Table 3 contains all 170 patients grouped according
to the OIS grade of liver injury. Nineteen patients
(11%) were treated non-operatively and 151 under-
went exploratory laparotomy. Of those undergoing
surgery, 89 (59%) required minor surgical treatment
for the liver injury (Table 2), with 35 of these patients
needing no specific treatment since the liver hemo-
rrhage had stopped spontaneously. Sixty-two patients
(37%) required major surgical treatment of the liver
injury. Eight patients (5%) underwent some form of
hepatic resection, while caval shunting was used in 2
patients, both non’survivors. Deep liver sutures were
used in 41 patients (24%).
Twenty-five patients (15%) developed at least one
complication directly related to the hepatic injury (Ta-
ble 3 and Table 4). Overall, 43 ofthe 170 patients died,
10 (6%) as a direct consequence of the liver injury.
Hemorrhage from the liver caused 7 of these deaths,
all less than 48 hours after admission, while 3 patients
died ofliver-related sepsis, 6, 9 and 29 days respectivey
after hospital admission.
Twenty-one patients (12%) did not require a blood
transfusion, while the remaining 149 (88%) consumed
from to 95 units ofpacked red blood cells (mean of 13
units per patient) from the time ofhospital admission to
either death or discharge from the critical care unit.
DISCUSSION
RESULTS
One hundred and seventy patients .with a traumatic
liver injury were included in this study. The majority
were male (69%) with amean age of30 years (range 12
to 77 years). Ninety per cent of the patients were
victims of blunt trauma, most often a motor vehicle
crash (69%). Only 17 patients (10%) had liver injuries
from penetrating trauma. The mean ISS was 33.
The principles ofa good classification scheme for liver
trauma include accurate injury descriptions, prognos-
tic value for the prediction of outcomes, easy duplica-
tion to allow for comparisons in clinical research and,
finally, simplicity and practicality for everyday use.
The OIS classification system utilizes the most accu-
rate method of injury assessment in each case of liver
trauma, either autopsy, laparotomy or radiographic
investigation. The OIS was proposed to facilitate clini-
cal research since it provides a detailed, yet simpleCLASSIFICATION OF LIVER TRAUMA 237
Table 3 Characteristics of liver trauma study patients grouped according to OIS classification of liver injury
OIS Grade OIS I OIS II OIS III OIS IV OIS V OIS VI
Number ofpatients
per group
Patient
Character&tics:
40 48 43 19 20 0
Totals
Age (mean) 35 28 31 26 25 30
Sex: number of 28 37 24 13 15 117
males (%) (70) (77) (56) (68) (75) (69)
ISS (mean) 32 34 27 35 40 33
Blunt mechanism 98% 90% 84% 90% 90% 90%
of injury (%)
Mean length of 29 34 30 37 17 30
stay in hospital
(days)
Number having 35 41 38 19 18 151
a laparotomy (%) (88) (85) (88) (100) (90) (89)
Units ofpRBC 7.7 11.7 11.5 20.2 22.4 13.0
transfused (mean)
Number requiring
major treatment 9 24 14 14 62
of liver injury (3) (19) (56) (74) (70) (36)
(%)
Liver-related 0 4 7 8 6 25
complications (0) (8) (16) (42) (30) (15)
(%)
Number of deaths
due to liver trauma 0 0 0 3 7 10
OIS Organ Injury Scale
ISS Injury Severity Score
pRBC packed red blood cells
Table 4 Liver-Related Complications
Complications Number ofPatients
Abscess (subphrenic, subhepatic 16
or intrahepatic)
Bile leak 8
Jaundice 7
Re-bleeding 5
description of each specific liver injury. The relatively
uncomplicated nature of this classification scheme
makes it practical for clinical use, thus improving
documentation of injuries and enabling the compari-
son of injuries and results between different institu-
tions. However, as with all subjective scales, it is open
to some degree of interobserver variability, although
the amount has never been formally quantified.
The categorization of the 170 study patients with
liver trauma according to the OIS grading scheme
yielded a relatively even distribution, except for lower
frequencies in the higher (more severe injury) grades.
No patient was found to have an OIS grade 6 injury.
This is to be expected, since traumatic hepatic avulsion
is an uncommon event.
The demographic characteristics of the study pa-
tients, including their age, sex and mechanism of in-
jury were reasonably constant between different OIS
groups (Table 3). The majority of trauma patients
admitted to Sunnybrook Health Science Centre are
victims ofblunt trauma resulting in multi-system inju-
ries. Over half of the patients are initially seen at a
referring hospital and triaged prior to transfer, result-
ing in a skewed population of trauma victims with
severe injuries. The mean ISS for the patients in this
study was 33, reflecting the degree of injury severity in
extraabdominal body regions. In calculating the ISS,
the 3 highest Abbreviated Injury Scale (AIS) scores
from different body regions are used with equal
weighting13’14. As such, liver injuries contribute only
one factor to the ISS calculation. Since many of these
patients suffered multi-system trauma, the mean ISS
of each OIS group was similar among study patients,
regardless of the specific OIS grade assignment.
The indications for exploratory laparotomy in
trauma go beyond single organ injury, since many
patients have multiple abdominal injuries. Many of
the patients in this series with minor liver trauma had
a severe associated intra-abdominal injury requiring
surgical management. As such, the proportion of pa-
tients undergoing a laparotomy in each OIS grade was
similar. However, when considering the proportion of
patients in each grade requiring major treatment for
the liver injury, there was a predictable increase with238 S.B. RIZOLI et aL
increasing OIS grade. In a similar fashion, blood
transfusion requirements were greater with higher
OIS grade liver injuries. Further, the number of pa-
tients with liver-related complications and the number
of liver-related deaths increased as the OIS grade of
liver injury increased (Table 3). The OIS classification
appears to be able to perform well in ,these various
categories relating to clinical management.
However, the OIS does not appear to be able to
predict length ofhospital stay. The OIS grade with the
shortest mean length of hospital stay was Grade V.
This occurred because 35% of the patients in this
group died early after injury due to liver hemorrhage,
thereby lowering the mean length of stay for this
subgroup of liver trauma patients. On the other hand,
patients with mild liver injuries had such severe associ-
ated injuries that the mean length of hospital Stay was
close to the overall mean for the entire study group, 29
and 30 days respectively (Table 3). it is clear that OIS
grading of liver injuries is a poor predictor of the
length of stay in hospital.
None of the current classification systems of liver
trauma are all-inclusive. Anatomic scores, such as the
OIS, describe only one facet ofthe injured patient2, not
taking into account other variables such as age, pre-
existing disease and associated injuries, all of which
affect outcomes5. However, the OIS has advantages
over other existing liver injury scales. The 1984 Moore
classification5, the foundation of the OIS, is limited in
use due to the restriction to intra-operative observa-
tions. In a time when CT diagnoses of liver injury are
not uncommon, this diagnostic modality should be
reflected in the working classification of such injuries.
The OIS has made this major adjustment, such that a
liver injury can now be classified even though the
diagnosis and treatment may be accomplished non-
operatively.
The Buechter classification system for liver injuries,
proposed in 1990, has not gained wide acceptance.
This scale contains only 3 categories, and the patients
tend to cluster into grade I injuries. If all patients in the
present study were classified according to the Buechter
scale, 76% would fall into grade I. This lack of preci-
sion in categorizing liver injuries limits the usefulness
of this scale.
The OIS classification ofliver injuries has proven to
be useful and has gained acceptance in the trauma
community4’6. It facilitates the documentation of liver
injuries for the purposes of clinical research, allows
case-mix comparisons between institutions, and con-
tributes to the development ofstandardized principles
of liver trauma management. We believe that the OIS
should become the universally accepted classification
scheme for categorizing liver injuries.
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